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Abstract
Background The low rate of deceased donor organ
donation limits the availability of life-saving transplants.
Transplant candidate caregivers are an under-utilized but
potentially devoted pool of advocates who themselves may
be recruited to register for deceased organ donation.
Aims To compare the effectiveness of recruitment mate-
rials in Transplant Candidate Caregivers (TCC) and San
Francisco Bay Area Health Fair Attendees (HFA).
Methods Each subject was given a California Transplant
Donor Network educational pamphlet and cohort-coded
registration materials. The primary outcome was the
number of new registrations per recruitment packet
distributed.
Results A total of 232 recruitment packets were distrib-
uted; 116 to each of the two cohorts. The TCC group was
more likely to be older (49 vs. 45, p = 0.05), female (71
vs. 63%, p = 0.2), Hispanic (21 vs. 5%, 0.001), married
(75 vs. 33%, p\0.0001), and less educated (p = 0.007).
Despite demographic differences, the two groups had
similar prior donor registration rates (40% TCC vs. 50%
HFA, p = 0.11). However, with a minimum 2-week fol-
low-up, the number of new registrations was only nine in
the TCC cohort as compared to 38 in the HFA cohort (0.33
vs. 0.80 new registrations/packet, p\0.0001).
Conclusions The effectiveness of standard deceased
donor registration recruitment materials is reduced in
Transplant Candidate Caregivers as compared to Health
Fair Attendees. This reduced efﬁcacy may be due to dis-
similar demographics, psychosocial status at time of
recruitment, and beliefs about organ donation. Develop-
ment of audience speciﬁc recruitment materials may
improve efforts to register Transplant Candidate Care-
givers for deceased organ donation.
Keywords Tissue and organ procurement  Organ donor 
Recruitment  Organ transplantation  Registration
Introduction
The number of life-saving organ transplants performed in
the United States is limited by the shortage of available
donor organs. As need outstrips supply, the number of
patients waiting and dying on the waiting list is increasing
[1, 2]. The majority of available organs come from dona-
tions after death, and since the decedent’s preference is one
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important for individuals to make their donation intent
known by joining organ donation state registries through
ﬁrst-person consent [5, 6].
Encouragingly, since state registries were established in
the early 2000s, donor designation rates have continually
increased, and 86.3 million people have enrolled in donor
registries nation-wide [7]. However, despite such progress,
only 25% of registry eligible Californians are currently
registered [8]. Donor designation rates vary signiﬁcantly
between racial groups and according to county of resi-
dence and ethnicity, suggesting that socioeconomic status
and cultural environment may inﬂuence perceptions and
acceptance of organ donation and transplant.
Identiﬁcation of speciﬁc groups receptive to becoming
organ donors and understanding the factors that inﬂuence
registration decisions can increase the success of recruit-
ment efforts. Additional analysis of why members of cer-
tain groups choose not to donate can facilitate the design of
tailored strategies for overcoming their reluctance [9]. An
example of successful implementation of this strategy
occurred in high schools students. Given high school stu-
dents’ historic low levels of knowledge about organ
donation, and early studies that identiﬁed knowledge can
predict a favorable attitude towards donation [10], targeted
organ donation education programs were initiated in
selected high schools and subsequently shown to improve
both knowledge of and attitudes toward donation in stu-
dents [11, 12]. The success of this strategy suggests that
identifying receptive groups and devising interventions to
speciﬁcally address barriers to donation may prove to be
important in increasing new donation registrations.
One group of individuals who may be particularly
receptive to recruitment is the caregivers of potential
transplant candidates. Researchers have previously hypoth-
esized that caregivers’ personal experiences with patients
in need of organ transplantation and greater awareness of
the process may make them more receptive to recruitment
[13, 14]. Additionally, this group of individuals has already
been crucial to the outreach recruitment efforts of local
organ procurement organizations, often volunteering as
speakers on behalf of the topic and representatives at
recruitment events. Given the frequency of their clinical
visits, they are also readily targetable through ﬂyers left at
transplant center ofﬁces and waiting rooms. We hypothe-
sized that transplant candidate caregivers would be par-
ticularly motivated to register and to recruit others to
register as deceased organ donors when compared to the
general public. The aim of this study was to evaluate the
effectiveness of standard recruitment materials in two
groups: (1) transplant candidate care givers and (2) health
fair attendees, the target population of current recruitment
efforts by organ procurement organizations.
Methods
Study Population and Patient Recruitment
In this study, we obtained English-language organ donor
registration materials and educational pamphlets from our
organ procurement organization, the California Transplant
Donor Network (CTDN) (Fig. 1). The standard CTDN
educational pamphlet contains a brief description of the
organ donation process, a list of donation facts, and an
explanation of the various methods of organ donor regis-
tration. Registration materials contained instructions for
on-site paper registration, mail-in registration, and Web-
based registration. All registration materials were coded
by cohort. Prior to intervention, donor registration status
of the subjects, as well as demographic data, was tracked
on an individual level. New registrations made by subjects
and associates with whom the subjects shared their
materials were counted by CTDN and tracked only on a
cohort level.
Educational and registration materials were given to two
distinct cohorts: (1) transplant candidate caregivers (TCC)
accompanying liver and/or kidney transplant candidates
to transplant educational classes at the University of
California San Francisco Transplant Clinic and (2) health
fair attendees (HFA) in the San Francisco Bay area.
Materials were provided in a standardized manner by the
study investigators (PZ, RK). All subjects were required to
be English-speaking, at least 16 years of age, and residents
of California. Each subject receiving organ donation reg-
istration materials was asked to complete a 13-item
demographic questionnaire that also assessed whether or
not the subject possessed a driver’s license or had previ-
ously registered as a deceased organ donor. Subjects were
encouraged to consider registering as organ donors and
to share their education and registration materials with
members of their family and social network. No compen-
sation was given to subjects for participation in the study.
When multiple caregivers accompanied a transplant can-
didate to the educational class, materials were given only to
one caregiver. Materials were distributed regardless of
prior registration status. Recruitment of and registrations
resulting from both cohorts occurred from August 2009
through January 2010. The study was approved by the
UCSF Committee on Human Research.
Statistical Methods
Subject characteristics were tabulated and compared
using a t test for continuous variables and Chi-square or
Fisher’s exact test for categorical variables. Effectiveness
of recruitment materials was assessed by comparing the
proportions of new registrants per recruitment packet
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preformed using STATA version 11.0 (STATA Corp,
College Station, TX).
Results
A total of 232 donor recruitment packets were distributed;
116 to the TCC cohort and 116 to HFA cohort. The
demographics of the subjects are shown in Table 1. The
TCC cohort was similar to the HFA cohort in terms of
percent with active religious participation (42, 36%,
p = 0.35) and percent with a driver license (93, 88%,
p = 0.18). However, the TCC cohort was more likely to be
older (49 years old vs. 45, p = 0.024), female (71 vs. 63%,
p = 0.2), Hispanic (21 vs. 5%, p = 0.001), married (75 vs.
33%, p\0.0001), and less educated (p = 0.007). The
cohorts also differed in race. The HFA cohort was pre-
dominantly Caucasian, whereas the TCC cohort had a
higher proportion of Asians (Caucasian 43 vs. 63%,
p\0.001; Asian 38 vs. 20%, p = 0.036).
Fig. 1 Standard CTDN donation informational pamphlet
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numbers of TCC and HFA already registered as organ
donors (40 vs. 50%, p = 0.11). Across the two cohorts,
age, sex, or race were not associated with prior registration,
but there was a trend toward lower prior registration rates
among Hispanics (p = 0.078). When compared to Cauca-
sians, Asians were less likely to already be registered as
organ donors in the TCC cohort (p = 0.016).
With at least a 2-week follow-up period, there were a
total of nine new registrations in the TCC cohort and 38 in
the HFA cohort (Table 2). The majority of the new regis-
trants in both the TCC and HFA cohorts registered on-site
using a paper sign up form (seven among the TCCs, and 29
among the HFAs). A total of seven TCCs and 34 HFAs
registered through paper forms, and two of the TCCs and
four of the HFAs signed up online via the unique URL
provided on the recruitment pamphlet. The rate of overall
new registrations was lower in the TCC cohort compared to
the HFA cohort (0.8 vs. 0.33 new registrations/packet,
p\0.0001).
Discussion
The availability of life-saving organ transplant procedures
is limited by the shortage of donor organs. The scarcity of
organs for transplantation has compelled the transplant
community to look for ways to safely expand the organ
donor pool, which has included efforts to encourage
enrollment in state organ donor registries. Improving rates
of ﬁrst-person consent for deceased organ donation can
save lives by increasing the availability of donor organs for
patients waiting for transplants.
Table 1 Subject characteristics
Transplant Candidate Caregivers (TCC) Health Fair Attendees (HFA) p value
# % of total # % of total
Sample size (n) 116 – 116 –
Average age 49 – 45 – 0.024
Female 82 71% 73 63% 0.210
Hispanic 24 21% 6 5% 0.001
Race
Caucasian 42 43% 73 63% \0.001
African American 12 12% 15 13% 0.54
American Indian 4 4% 5 4% 0.74
Asian or Paciﬁc Islander 37 38% 23 20% 0.036
Other race 3 3 0 0 0.081
Highest education level 0.007*
High school 37 32% 22 19% –
Some college 75 67% 94 81% –
Married 87 75% 38 33% \0.001
Has children 30 63% 32 43% 0.90
Regularly attends religious services 49 42% 42 36% 0.35
Driver license 108 93% 102 88% 0.18
Previously registered for deceased organ donation 46 40% 58 50% 0.11
n number, SD standard deviation; *Differenced tested by ANOVA
Table 2 Effectiveness of recruitment materials
Transplant Candidate Caregivers (TCC) Health Fair Attendees (HFA) p value
New registrations type # % cohort # % cohort
On-site paper 7 6% 29 25% \0.001
Mail in paper sign ups 0 – 5 4% 0.024
Online sign ups 2 2% 4 3% 0.408
Total new registrations 9 8% 38 33% \0.0001
New registrations per recruitment packet 0.33 – 0.80 – \0.0001
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organ donation recruitment materials. We assessed the
overall effectiveness of the standard education material
packet distribution to generate new registrations both
directly and indirectly by motivating two groups of
potential community advocates—the Transplant Candidate
Caregivers and the Health Fair Attendees. We distributed
one recruitment packet to each individual in the Trans-
plant Candidate Caregiver and the Health Fair Attendees
cohorts irrespective of their prior registration status. In
total, distribution of 232 recruitment packets to 104
previously unregistered and 128 previously registered
individuals yielded 47 new registrations. On an intent-to-
register basis, deﬁned as the number of new donor regis-
trations yielded from the recruitment packets distributed to
each cohort, we found a signiﬁcantly reduced effective-
ness in the transplant care givers compared to the health
fair attendees, 0.33 versus 0.80 new registrations per
packet, respectively (p\0.0001). Since no prior study has
analyzed the efﬁcacy of donor registration recruitment in
this manner, the relative success of these recruitment
efforts to other efforts outside this study cannot be
assessed. However, considering the brevity of the inter-
action involved in handing out pamphlets at health fairs
and in clinics, the outcomes seem to justify the recruiter’s
time and efforts. For some subjects, reminding them of the
option of deceased donor organ registration and providing
sign up materials was a sufﬁcient strategy. For those who
did not sign up, it is unclear whether their reluctance stems
from negative attitudes about donation, lack of knowledge,
or other factors.
Marketing research suggests that when marketing
products like the concepts of organ donation registration,
which offer little direct beneﬁt to the consumer, it is
important to identify speciﬁc populations receptive to tar-
geted recruitment and to address their speciﬁc barriers to
donation [15]. Our study evaluated two groups, the HFAs,
the current targets of most donation recruitment by organ
procurement organizations, and the TCCs, a previously
uncharacterized group that we hypothesized would be
particularly receptive to organ donation registration
recruitment efforts given their personal knowledge of the
scarcity of donor organs through their interactions with
transplant candidates and medical teams. We hypothesized
that caregivers of transplant candidates would be more
willing to register themselves and to motivate their friends
and family to register as deceased donors. However, we
found that rates of new ﬁrst-person consent for organ
donation were lower in the TCC cohort than in the general
population attending health fairs, despite similar rates of
registration prior to our intervention.
There are several possible explanations for the reduced
efﬁcacy of recruitment materials in the TCC cohort.
Previous research has looked at the effects of an individ-
ual’s race [16], ethnicity [17], and attitude about donation
[18] on willingness to donate. These studies found that
some of the demographic characteristics that were more
pronounced in the TCC cohort, i.e., being more Hispanic,
Asian, female, and less educated, have been associated
with less favorable attitudes toward organ donation and
willingness to register as organ donors [3, 19–22]. This
reduced willingness to register may be due to increased
suspicion of the medical community in some minority
populations [23]. Additionally, since social networks often
consist of individuals of similar backgrounds [24], the
differential willingness to donate between the cohorts
might have been compounded when study subjects
attempted to recruit friends or family.
Alternatively, the reduced efﬁcacy of standard non-tar-
geted recruitment efforts in the TCC cohort may be
attributable to other factors associated with the transplant
evaluation process and setting that limit the receptiveness
of TCCs to recruitment. Our study intervention took place
early in the transplant education process, at a time when the
transplant candidates and caregivers are suffering emo-
tional stress from adjusting to the new diagnoses of chronic
end stage organ disease. Studies have previously reported
that TCCs suffer from high levels of stress because of their
caregiver roles [25]. This psychological burden might
inherently preclude them from thinking about donor reg-
istration both because of lack of time and the weight of the
level of responsibility for and proximity to a seriously ill
loved one. Yet, since many of the organ procurement
organizations’ most ardent supporters and advocates are
the caregivers or previous caregivers of transplant candi-
dates, we believe it is possible that subsequent outreach
effort to the TCCs later in the transplant candidates’
medical care (e.g., after a successful transplant) might yield
different recruitment effectiveness.
Whether the factors that inﬂuence the decision to
donate differ between the transplant candidate caregivers
and the general public has not been investigated; however,
further identiﬁcation of the speciﬁc factors that inﬂuence
the TCCs and HFAs in their organ donation registration
decisions will help elucidate the observed differences in
recruitment effectiveness and provide ways to optimize
recruitment strategies. Indeed, previous research has
shown that tailored, population-speciﬁc approaches to
recruitment that addressed individual beliefs and barriers
are more efﬁcient in directing behavior than more broadly
aimed generic population recruitment strategies [26, 27].
When recruitment efforts are targeted to the speciﬁc
characteristics and needs of transplant candidate caregiv-
ers, we may increase their receptiveness to registering and
harness their true capacity as advocates for deceased donor
organ donation.
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ingness to donate their organs after death, to our knowl-
edge, this is the ﬁrst study to measure the actual rates of
new registrations. Since it has not been possible to assess
the success of organ registry recruitments because of the
ethical and empirical issues raised by tracking individual
registrations, the use of cohort-coded paper and online
sign-up forms in this study provides a novel way of
studying the effectiveness of organ donation registration
recruitment. Unlike traditional surveys focusing on will-
ingness to be register as an organ donor, our study mea-
sured actual registration activity. We expect that
application of this method in future studies to optimize
tailored targeting approaches in targeted populations
reluctant to register to become organ donors may optimize
outreach efforts.
Our study has limitations. We were unable to track
individual level data on efﬁcacy of recruitment materials
because of the need to preserve subject anonymity. We
were therefore unable to perform an analysis of the indi-
vidual psychosocial factors that might inﬂuence an indi-
vidual’s likelihood to register and ability to recruit others to
register. Additionally, we were unable to differentiate the
number of registrations between direct participants and
the social networks of participants. Further separation of
the registration materials into additional tracking categories
in the future can help differentiate between sign-ups from
direct participants and their social networks. Our current
study used an outreach model with in-person packet dis-
tribution; it may be of interest to also assess the effec-
tiveness of more passive packet distribution without an
onsite in-person advocate such as a clinic waiting room or
department of motor vehicle ofﬁce waiting area. Finally,
our study mainly tested the effectiveness of recruitment
practices, and we did not gather data on the attitudes and
beliefs that motivated each cohort’s decision-making about
organ donation. Such investigations might help explain the
observed differences in recruitment success by exploring
the reasons that individuals in these groups choose whether
or not to register as organ donors.
Overall, this study assessed not only the willingness to
donate but also the effectiveness of recruitment materials in
a previously uncharacterized group of caregivers of
potential transplant patients (the TCC group). Surprisingly,
we found that TCCs were less likely to register as ﬁrst-
person consent organ donors and were less receptive to
generic deceased donor registration recruitment materials.
It is possible that through tailoring our recruitment strategy,
including modifying how and where these individuals are
approached, that this group could be successfully moti-
vated to register themselves and to become advocates
encouraging the registration of others. Further research into
the attitudes and beliefs that contribute to decisions to
provide ﬁrst-person consent for deceased organ donation
could facilitate development of targeted recruitment strat-
egies with the goal of increasing donation rates.
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